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DETAILED ACTION 

Election/Restrictions 

Applicant's election without traverse of claims 74-87 in the reply filed on 
03/30/2009 is acknowledged. 

Specification 

The amendment filed 05/06/2006 is objected to under 35 U.S.C. 132(a) because 
it introduces new matter into the disclosure. 35 U.S.C. 132(a) states that no 
amendment shall introduce new matter into the disclosure of the invention. The added 
material which is not supported by the original disclosure is as follows: 

a. paragraphs [0024-0025] and related figures 5A, 5B, 6A, and 6B were not 
included in the PCT filing; 

b. new text has been added in [0036], apparently starting from "6,346,189" 
through "argon gas flow"; and 

c. paragraphs [0038-0040] constitute new matter. 

Applicant is required to cancel the new matter in the reply to this Office Action. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 
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Claim 82 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. The range 0.5 to 50 volts is not contained in the 
specification. 

Furthermore, instant range was not included in the claims included in the original 
PCT document. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 74, 75, 79 and 80 are rejected under 35 U.S.C. 102(b) as anticipated by 
Dai (6,401,526). 

Dai teaches the formation of a substrate with multiple tips (support structures) for 
the growth of nanotubes (Fig. 2A) and the catalyst coating of the tips (Fig. 2B) (col 6, 
lines 1 0-33), thereby teaching the coating step of instant claim; it is clear that the tips 
having a base and apex. Nanotubes are then grown on the tips (Fig. 2D). 
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Dai further teaches the shortening of the nanotubes to a predetermined length 
(col 7, lines 22-53), performed by positioning a second substrate against the nanotube 
tips. The second substrate is positioned distal to the multiple tips; because the 
substrate is positioned at the tips, the distance correlates with the maximum 
predetermined length of the nanotubes. 

The nanotubes are "formed", i.e. shortened by applying a voltage between the 
second substrate and the base substrate of the SWNTs. Based on Fig. 2D, the original 
tips are still present at the shortening (i.e. forming) phase. 

Regarding claim 75, Dai teaches the formation of carbon nanotubes. 

Regarding claim 79, the second substrate is a heavily doped (i.e. conductive) 
silicon substrate (col 7, lines 44-48). 

Regarding claim 80, Dai teaches the use of voltage to shorten carbon nanotips. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 76 and 77 are rejected under 35 U.S.C. 103(a) as unpatentable over Dai 
(6,401 ,526) as applied to claim 74 above. 

The teachings of Dai are described above. 
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Dai teaches the disposition of the catalyst material on the tips whereon 
nanotubes will be formed (col 6, lines 10-33). Dai specifically teaches an embodiment 
where the tips are attached to a "towered" so that the catalyst coating will be on the 
'sides' of the tips (col 6, lines 34-44). The 'sides' as indicated by Dai are not limited and 
it would be obvious to coat the apex and/or the base of the tips, either in the 
embodiment depicted in Figs 2 or Fig. 3. 

While the depiction in Figures 2A-D appears to show coating of the catalyst 
between the apex and the base, Dai is not limited to the embodiment depicted in the 
Figures. The third embodiment is intended in fact only to avoid catalyst material from 
depositing on the substrate between the support structures. 

Claims 74-77, 80, 85 and 86 are rejected under 35 U.S.C. 103(a) as 
unpatentable over Lee (2002/0046953) in view of Dai (6,401 ,526). 

Lee teaches a method of catalyst induced nanotube growth (abstract). Lee 
teaches the formation of a substrate 57 (or 53) (Fig. 6, [0055], [0063]) including a 
plurality of nanotube growth catalysts placed opposite to a second substrate (55, Fig. 6). 
The carbon nanotubes are then grown by flowing a carbonaceous gas in the chamber 
area (i.e. between the two substrates). Though not specifically stated, the growth of the 
nanotubes would clearly be limited by the distance between the substrates 53/57 and 
55. Lee teaches the control of the length of the nanotubes via control of the CVD 
process duration [0070]. It would have been obvious to someone of ordinary skill in the 
art at the time of the invention to limit the duration accordingly with the distance 
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between the substrates as this would minimize chamber space, potentially reducing the 
amount of gas (and energy) needed to effect growth of the nanotubes. One would not 
desire the chamber to be larger than the maximum size of nanotips to be produced. 

While Lee teaches the use of a substrate with multiple tips for the formation of 
carbon nanotubes, he teaches deposition of catalyst material on individual tips and does 
not explicitly teach the formation of a catalyst layer on a substrate with multiple tips. 

Dai teaches the formation of a substrate with multiple tips (support structures) for 
the growth of nanotubes (Fig. 2A) and the catalyst coating of the tips (Fig. 2B) (col 6, 
lines 1 0-33), thereby teaching the coating step of instant claim; it is clear that the tips 
having a base and apex. Nanotubes are then grown on the tips (Fig. 2D). 

It would have been obvious to someone of ordinary skill in the art at the time of 
the invention to apply the method of coating multiple tips for nanotube growth via the 
method of Dai to the nanotube formation process of Lee because it would allow one not 
only to grow multiple nanotubes at one time but form the 'precursor' tips at one time, 
thereby saving process time. It is clear that "mass production" is important to Lee both 
in statement [0052] and the growth of multiple nanotubes simultaneously. Each teaches 
the formation of tips for AFMs (abstracts), therefore one would expect the quality of the 
formed nanotubes to be comparable/applicable. 

Regarding claim 75, Lee teaches carbon nanotubes (abstract). 

Regarding claims 76 and 77, Dai teaches the disposition of the catalyst material 
on the tips whereon nanotubes will be formed (col 6, lines 10-33). Dai specifically 
teaches an embodiment where the tips are attached to a "towered" so that the catalyst 
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coating will be on the 'sides' of the tips (col 6, lines 34-44). The 'sides' as indicated by 
Dai are not limited and it would be obvious to coat the apex and/or the base of the tips, 
either in the embodiment depicted in Figs 2 or Fig. 3. 

Regarding claim 79, it would be obvious to apply the use of a conductive second 
substrate, as Lee teaches it as an "anode". 

Regarding claim 80, Dai teaches the shortening of the nanotubes to a 
predetermined length (col 7, lines 22-53), performed by positioning a second substrate 
against the nanotube tips by applying a voltage across the two substrates. It would 
have been obvious to someone of ordinary skill in the art at the time of the invention to 
apply the method taught by Dai to shorten nanotubes formed by the method of Lee in 
view of Dai as one could effectively shorten the nanotubes to desired length based on 
Dai's success in shortening nanotubes. 

Regarding claim 85, Lee teaches the use of a vacuum chamber [0064] at a 
temperature of 700 degree or 900-1 000 degrees Celsius in some embodiments [0067-8] 
using gases such as methane, nitrogen and hydrogen [0071]. 

Regarding claim 86, Lee is silent on the time of flowing of gases, however, it 
would be a matter of standard process optimization to determine the amount of time 
required to form nanotubes of the desired length, based on the total process conditions 
used, including but not limited to gas flows, pressure, and temperature. 
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Claims 78, 81, 82 and 87 are rejected under 35 U.S.C. 103(a) as unpatentable 
over Lee (2002/0046953) in view of Dai (6,401,526) as applied to claims 74 and 85, 
respectively above and in further view of Lieber (2002/0122766). 

The teachings of Lee in view of Dai are described above. Lee teaches formation 
of carbon nanotubes via a CVD process but does not specifically teach flushing the area 
with a nonreactive gas or cleaving a nanotube from a substrate using voltage. 

Lieber teaches the formation of carbon nanotubes via CVD (abstract). 

Regarding claims 78 and 87, Lieber teaches the use of argon gas during the 
furnace heat up and cool down periods (examples 5 and 7, [0099, 0103]). It would have 
been obvious to someone of ordinary skill in the art at the time of the invention to apply 
the use of an inert and/or nonreactive gas into the chamber during heat up and cool 
down periods as flowing such a gas into the chamber would allow the chamber to come 
to the appropriate temperature with a gas present but allow for a controlled reaction by 
avoiding the presence of a reactive gases (i.e. if the reactive gases were applied during 
cool down, nanotube formation may continue, but in a less controlled manner than 
during a stable temperature process). The introduced gases are obviously and/or 
inherently flushed through the chamber. 

Regarding claims 81 and 82, Lieber teaches that applying voltage between two 
substrates may be used to cleave the nanotube/tip from the substrate [0079]. It would 
have been obvious to someone of ordinary skill in the art at the time of the invention to 
apply the use of the voltage to cleave a nanotube from a substrate as taught by Lieber 
to the method of Dai as one could apply an appropriate voltage as taught by Lieber to 
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the method of Dai and have a reasonable expectation of cleaving a nanotube based on 
Lieber's success in doing so. Lieber teaches the use of voltage in the range of 1 0-25V 
thereby reading on instant claimed range. 

Claims 82 and 83 are rejected under 35 U.S.C. 103(a) as unpatentable over Lee 
(2002/0046953) in view of Dai (6,401 ,526) as applied to claim 74 above and in further 
view of Mancevski (6,597,090). 

The teachings of Lee in view of Dai are described above. Lee teaches formation 
of carbon nanotubes via a CVD process but does not specifically teach cleaving and 
shortening the nanotubes using liquid or gas phase chemicals. 

Mancevski teaches a process for forming carbon nanotubes via CVD (col 10, 
lines 1-40). Mancevski teaches that wet or dry etching may be used to uncover carbon 
nanotubes from a matrix/substrate material (col 10, lines 41-46). The etching is used to 
control the length of the nanotube as well as to remove it from the substrate (col 1 1 , 
lines 6-21). 

It would have been obvious to someone of ordinary skill in the art at the time of 
the invention to apply the use of wet or dry etching (liquid phase, claim 83 or gas phase, 
claim 84) as taught by Mancevski to the carbon nanotube formation method of Lee as 
one could apply wet or dry etching with a reasonable expectation of removing carbon 
nanotubes from a substrate based on Mancevski's successful use of the methods. In 
each teaching the resulting nanotubes may be used as AFM tips (Mancevski, col 11, 
lines 18-21) based on similarities in substrates. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JOSEPH MILLER JR whose telephone number is (571 ) 
270-5825. The examiner can normally be reached Mon - Fri, 7am to 4pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Meeks, can be reached on 571-272-1423. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). 

/JOSEPH MILLER JR/ 
Examiner, Art Unit 1792 

/Timothy H Meeks/ 
Supervisory Patent Examiner, Art Unit 1792 



